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ABSTRAK 

 

(Devi Oktavia Anjani. 26040120140116. Kinetika Pertumbuhan Dan 

Aktivitas Enzim Protease Bakteri Limbah Tambak Udang Sebagai Kandidat Agen 

Bioremediasi. Wilis Ari Setyati dan Delianis Pringgenies). 

 

Limbah yang dihasilkan dari proses budidaya mampu mencemari 

lingkungan sekitar lokasi tambak, yaitu berupa pakan yang tidak tercerna, sisa 

pencernaan udang, kulit udang, dan produk metabolit udang. Limbah tersebut 

dinilai potensial untuk dimanfaatkan kembali karena mengandung banyak bakteri 

pengurai. Penelitian ini bertujuan untuk mengevaluasi kinetika pertumbuhan dan 

aktivitas enzim protease dari bakteri limbah tambak udang sebagai agen 

bioremediasi potensial. Sampel air diambil dari IPAL tambak udang Universitas 

Diponegoro Jepara.  Metode yang digunakan meliputi isolasi bakteri, skrining 

aktivitas proteolitik, pengamatan kinetika pertumbuhan bakteri, pengamatan 

aktivitas enzim protease bakteri, pengukuran kadar protein, dan identifikasi 

molekuler bakteri. Hasil penelitian menunjukkan bahwa isolat bakteri dari air IPAL 

tambak udang vaname (Litopenaeus vannamei) memiliki aktivitas enzim 

proteolitik. Hasil uji enzim proteolitik menunjukkan bahwa sejumlah isolat, 

termasuk IT.2, IC.1, IT.1, IT.9, IC.8, dan IC.5, mampu menghasilkan enzim 

proteolitik dengan aktivitas yang bervariasi, dari kategori sedang (1 < IP ≤ 3) hingga 

tinggi (IP > 3). Kinetika pertumbuhan bakteri pada isolat bakteri limbah tambak 

udang terdiri dari fase logaritmik, fase stasioner, dan fase kematian. Dua isolat yang 

menunjukkan aktivitas enzim proteolitik tertinggi adalah IT.2 dan IC.1. Isolat IT.2 

teridentifikasi sebagai bakteri Vibrio fluvialis dengan unit aktivitas enzim protease 

tertinggi mencapai 40,92 U/mL. Sementara itu, isolat IC.1 teridentifikasi sebagai 

Pseudoalteromonas piscicida dengan unit aktivitas enzim protease tertinggi 

mencapai 39,65 U/mL. Hasil penelitian ini menunjukkan potensi isolat bakteri 

limbah tambak udang sebagai agen bioremediasi potensial untuk mengurangi polusi 

limbah tambak udang.  

 

Kata kunci: Agen bioremidiasi. bakteri, enzim protease, kinetika pertumbuhan 
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ABSTRACT 

 

(Devi Oktavia Anjani. 26040120140116. Growth Kinetics and Protease 

Enzyme Activity of Shrimp Pond Waste Bacteria as Potential Bioremediation 

Agents. Wilis Ari Setyati and Delianis Pringgenies). 

 

The waste generated from aquaculture processes has the potential to pollute 

the surrounding environment of shrimp pond locations. This waste includes 

unutilized feed, shrimp digestive residues, shrimp shells, and shrimp metabolite 

products. The waste is considered to be potentially reusable because it contains 

numerous decomposing bacteria. This study aims to evaluate the growth kinetics 

and protease enzyme activities of bacteria in shrimp pond waste as potential 

bioremediation agents. Water samples were taken from the wastewater treatment 

facility (IPAL) of the shrimp pond at Diponegoro University, Jepara. The methods 

employed include bacterial isolation, screening for proteolytic activities, 

observation of bacterial growth kinetics, observation of bacterial protease enzyme 

activities, measurement of protein levels, and bacterial molecular identification. 

The research results indicate that bacterial isolates from the wastewater treatment 

facility of vannamei shrimp ponds (Litopenaeus vannamei) exhibit proteolytic 

enzyme activities. The proteolytic enzyme test results show that several isolates, 

including IT.2, IC.1, IT.1, IT.9, IC.8, and IC.5, can produce proteolytic enzymes 

with varying activities, ranging from moderate (1 < IP ≤ 3) to high (IP > 3). 

Bacterial growth kinetics on shrimp pond waste bacterial isolates consist of 

logarithmic, stationary, and death phases. Two isolates showing the highest 

proteolytic enzyme activities are IT.2 and IC.1. Isolate IT.2 is identified as Vibrio 

fluvialis, with the highest protease enzyme activity unit reaching 40.92 U/mL. 

Meanwhile, isolate IC.1 is identified as Pseudoalteromonas piscicida, with the 

highest protease enzyme activity unit reaching 39.65 U/mL. The research results 

indicate the potential of shrimp pond waste bacterial isolates as potential 

bioremediation agents to reduce shrimp pond waste pollution. 

 

Keywords: Bacteria, bioremediation agent, growth kinetic, protease enzyme 
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